This article presents experimental data for physical characteristics, fiber compositions, and tensile properties of non-flushable wipes, flushable wipes, and toilet papers. Samples included 42 flushable wipes, 16 non-flushable wipes, and 11 toilet papers that were collected from around the world by considering product diversity in their retail regions (e.g., north america, and europe), manufacturers (e.g., global, and regional), and function (e.g., baby, toddler, patient, adult, and feminine wipes). The data were generated in accordance with relevant standard methods of International Organization for Standardization (ISO). The data are provided here in full (not hosted by any public repository) in association with the research article: "Physical characteristics, fiber compositions, and tensile properties of nonwoven wipes and toilet papers in relevance to what is flushable" [1]. Readers are referred to the research article for discussions and interpretations of the data presented in this document.
Data

Physical characteristics
Tables 1 and 2 present physical characteristics of non-flushable wipes in their moist-as-received states, and in their dry states, respectively. Table 3 through 6 present the same information for flushable wipe samples. Essential statistics of the data are available in the last two rows of relevant tables. Interpretations and discussions of the data are provided in our associated article [1] . For physical characteristics of toilet papers, we refer the readers to our previous publication [2] .
Our data are composed of raw, and analyzed quantities as follows: 1-A physical property, such as sheet mass, was quantified by measuring sheet masses of several specimens of a sample; then, the arithmetic average of these measured values was reported as the sheet mass of that sample, 2-A physical property, such as surface area, was computed as the product of length and width of a sheet. For clarity, we use an example case (sample no.1 in Table 1 ) to demonstrate step-by-step how we quantified the data for that sample.
For sheet mass measurements, we removed three separate sheets from top, middle, and bottom parts of a sample's package. Then, we measured mass of each sheet gravimetrically, estimated arithmetic average of the three measurements, and reported this value as the sheet mass of that sample. We Specifications Table   Subject area  Environmental Engineering  More specific subject area  Wastewater collection and treatment  Type of data  Tables and images  How data was acquired Leica VMHT MOT microscope (Leica Microsystems GmbH, Wetzlar, Germany) was operated at 100X magnification to quantify sheet thicknesses of samples. Olympus BX52 microscope (Olympus Corp., Tokyo, Japan) that was equipped with a digital camera was operated at 100X magnification to capture microscopic images of fiber types. Schimadzu autograph AG-IC series (Schimadzu Corp., Tokyo, Japan) was used to quantify tensile properties of samples. The testing instrument was operated by an experienced staff using a personal computer and Trapezium X software (Schimadzu Corp., Tokyo, Japan), which served as a specific interface between operator and testing instrument. Data Value of the Data The data elucidate whether or not flushable wipes are similar to non-flushable wipes, or to toilet papers, based on their physical characteristics, fiber compositions, and tensile properties. The data can be used to design new studies to assess how sanitary consumer products (flushable, or non-flushable) will move and disintegrate in wastewater collection and treatment systems. The data are beneficial to relevant product manufacturers to improve existing products, or to design new ones that will meet consumer expectations and will be compatible with wastewater operations. The data can serve as a technical basis for development of standards and regulations to specify sanitary products that will be disposed of via wastewater collection systems. present below the individual readings, the average sheet mass, and the reported value for sample no.1 in Table 1 as an example case.
For length, and width of a sheet, we used two separate sheets to quantify each dimension, and then, we estimated surface area as the product of length and width. For the example case (sample no.1 in Table 1 ), our measurements, the estimated surface areas, and the arithmetic average of surface areas were quantified as follows For sheet thicknesses, Fig. 1 depicts typical cross-sections of moist flushable, and moist nonflushable wipes under the light microscope. As illustrated, the cross-section of a wipe appears nonuniform with fibers in slight disarray; therefore, we took five thickness measurements as minimum, maximum, and three other representative readings along the cross-section of each sheet. The arithmetic average of the five measurements was reported as the average sheet thickness. We present below five thickness measurements and their arithmetic average that is reported as the sheet thickness of sample no.1 in Table 1 . Basis weight ¼ 6.0 g / 340 cm 2 x (10000 cm 2 / 1 m 2 ) ¼ 176 g/m 2 , Specific volume ¼ 11.4 cm 3 x (1 dm 3 / 1000 cm 3 ) / (6.0 g) x (1000 g /1 kg) ¼ 1.9 dm 3 /kg. Table 7 presents characteristics of two independent toilet paper (TP) samples that were selected for application of fiber staining methods. Table 8e10 present fiber compositions of representative samples. The tables include sample IDs, staining methods, expected colors of fibers, physical description of fibers, and the actual appearance of fibers under a light microscope. Specifically, Table 8 depicts plant fibers of the two independent TP samples, while Table 9 illustrates fibers of two independent wipe samples (non-flushable, and flushable) that are composed of only regenerated cellulose (RC) fibers. Physical characteristics of these samples, NF-SN-11 (non-flushable) and NA-SN-10 (flushable), are available in Tables 1 and 3 of this article, respectively. Table 10 demonstrates fibers of a flushable wipe sample that is composed of plant-based, and RC fibers. Physical characteristics of this sample, EU-SN-5, are available in Table 5 of this document. Table 11e18 present tensile properties of non-flushable wipes, flushable wipes, and TPs. Essential statistics of the data are available in the last two rows of relevant tables. Our associated article provides interpretations and discussions of the data for further consideration [1] . The data include raw, and analyzed quantities as follows: 1-A tensile property, such as the maximum amount of force (F max ) that is needed to break a sample, was measured and reported as the average of seven readings for each sample, 2-A tensile property, such as tensile strength, was computed by dividing the measured F max value with width of a specimen. For convenience, we use sample no.1 in Table 11 as an example case to demonstrate step-by-step how we obtained tensile properties of a sample. Accordingly, we used the tensile instrument and measured the F max , and the elongation-at-break values for each of seven specimens of a sample. We reported the arithmetic average of seven readings as the measured properties as shown below for sample no.1 in Table 11 . By using the measured quantities and the equations below, we estimated tensile strength, tensile index, and breaking length of a sample as follows Tensile Strength ¼ F max /width of a specimen The F max value for sample no. 1 (NF-SN-1) was reported as 27 N in Table 11 , and width of a specimen was 15 mm ¼ 0.015 m. Hence, tensile strength is 27/0.015 ¼ 1800 N/m as shown in the fourth column of Table 11 . Likewise, tensile index is Tensile Index ¼ Tensile Strength/Basis weight Basis weight of sample no. 1 (NF-SN-1) in Table 11 was obtained as 52 g/m 2 from Table 2 of this article. Accordingly, Tensile Index is 1800 (N/m)/52 (g/m 2 ) ¼ 34.6 Nm/g for the sample (6th column of Table 11 ). Finally, breaking length is Breaking Length ¼ Tensile Index (Nm/g)/Gravitational Acceleration Breaking Length of a sample is the length at which the sample will break due to its own weight. Accordingly, breaking length for sample no. 1 (NF-SN-1) in Table 11 is 34.6 (Nm/g) x 1000 (g/kg)/9.807 (m/s 2 ) ¼ 3529 m.
Identification of fiber types through fiber staining
Experimental design, materials, and methods
Microscopic thickness measurements
For thickness measurements, we used a light microscope, (Leica VMHT MOT, Leica Microsystems GmbH, Wetzlar, Germany) at 100Â magnification. This microscope can measure thicknesses as low as 50 mm at increments of 1 mm. Fig. 2 illustrates with photographs how sheet thicknesses were quantified for each wipe or TP sample. 
Tensile properties of nonwoven wipes and toilet papers
Tensile properties of dry samples were measured according to standard method of ISO 12625 -Part 4: Tissue paper and tissue products e Determination of (dry) tensile strength, and stretch at break by using tensile apparatus operating with constant rate of elongation. We used a universal tensile testing machine (Schimadzu AG-IC, Tokyo, Japan) that was controlled by Trapezium X Materials Testing Software. The tensile instrument has two jaws with clamps that hold a strip of a sample in place during testing. The bottom jaw is fixed, while the upper jaw elongates a strip during a test run. For calibration of the instrument, we tested standard printing paper, toilet papers, and standard cardboard, for which tensile properties were available. Then, we prepared a single strip of a wipe (or TP) as 15 mm in width and >100 mm in length, and placed exactly 100 mm between jaws of the tensile machine. During testing, the upper jaw pulled a strip upwards, while the Trapezium X software controlled rates of loading, and separation of jaws. Force was applied at increments of 0.1 N, while the jaws were separated at a constant rate of 25 mm/min, and each strip broke between 15 and 30 seconds. Collectively, these steps confirmed constant rate of elongation for each strip as required by the ISO method. In accordance, we took 5 to 7 measurements for each specimen, and we rejected any strip that broke near jaws. In addition, we tested samples in their machine directions (MD), and in their cross directions (CD), and we report the results in MD to be succint. Fig. 3 shows the instrument, and a close-up view of a strip fastened to the instrument. Countries were omitted from this list due to inconsistent readings.
Table 17
Tensile properties of toilet paper samples. Tensile properties were quantified by using sheets that were dried at 40 C for 24 h. The values are listed in the order of F max values as the highest one on top. Fig. 4 . Quantification of tensile properties of nonwoven wipes and TPs in wet states. Panel (a) shows that a single strip of moist wipe was rolled around and dipped into deionized water for saturation. Then, it was fastened to the jaws of the tensile instrument for testing as shown in Fig. 3 . Panel (b) shows 6 strips of a TP that are rolled around and dipped into deionized water for saturation. By this approach, only the central part of TP strips were wetted, while the edges remained dry so that strips were fastened to the tensile machine properly. Panel (c) shows a typical view of wipe specimens after test runs. Panel (d) shows typical view of TP specimens after test runs. Each specimen in panel (d) is composed of 6 strips of a TP sample.
Tensile properties of wet samples were measured according to standard method of ISO 3871: Determination of tensile properties after immersion in water. For very absorbent papers such as TPs, the standard method indicates that only the central part of the test specimen should be wetted. In accordance with this guideline, we rolled around a strip like a circle, and dipped its central area into deionized water for 5 seconds for saturation with water. Then, we fastened the strip to the machine and started the tensile test immediately. Fig. 4 depicts the procedure, and pictures of strips after test runs. For TPs, we placed 3 or 6 strips on top of each other, wetted their central part, and conducted our testing. Using 3 or 6 strips of a TP allowed us to obtain realiable and repeatable readings, e.g., F max readings were well above the instrument's minimum reading limit of 0.1 N. Then, we divided the measured F max by the number of strips to estimate the F max value for a single sheet. Standard deviation (s) and standard error (ε) of F max values for wet TPs were 0.15, and 0.04, respectively, while the mean (average) F max-wet value was 0.26 N for TPs (Tables 17 and 18 ). Accordingly, standard deviation was (0.15/0.26)Â100 ¼ 58%, and standard error was (0.04 N/0.26 N) ¼ 0.15 Â 100 ¼ 15% of the average F max value of 0.26 N. The relatively high s and ε values are attributable to material compositions of TP samples. Briefly, fiber types (e.g., hardwood, softwood), their mixing ratios, fiber strength, fiber dimensions, as well as, types and amounts of binders and wet strength resins that are used to form a final product collectively influence that product's strength in its dry, and in its wet states. Hence, F max quantities varied considerably for TPs in their wet states as indicated by the s and ε values of our measurements.
